O P I c 



Office de la propriete^ 
1ntellectuelle du canada 




CI PO 

Canadian Intellectual 
Property Office 



(12)(19)(ca) Brevet-Patent 



(ii)(2i)(o 2,207,965 



(72) WATANABE, Nozomu, JP 

(73) NEC CORPORATION, JP 

(51) Int. CI. 6 H04B 17/00, H04Q 7/34 
(30) 1996/06/17 (155693/1996) JP 

(54) METHODE DE VERIFICATION D'UN SIGNAL RADIO EN 
BOUCLE AY ANT UNE FIABIL1TE ACCRU UTHJSANT LA 
METHODE DE TEST 

(54) RADIO LOOP-BACK TEST METHOD HAVING IMPROVED 
RELIABILITY AND A SYSTEM USING THE TEST METHOD 



(22)1997/06/16 
(43) 1997/12/17 
(45)2001/05/08 



2 . 5 1 1 RADIO PORTION 

V • i 



26 



TRANS- 
MITTER 



y 

15 



16 



RECEIVER 



12 SYSTEM CONTROL PORTION 

i 



TRANSMISSION 
DATA 
PRODUCING 
PORTION 



-17 



TRANSMITTER/ 
RECEIVER 
CONTROL 
PORTION 



-21 



22 



18 



SIGNAL 
PROCESSING 
PORTION 



COMPARING 
PORTION 



OUTPUT 
CONTROL 
PORTION 



INTERFERENCE 
DETECTION 
PORTION 



24 



h-23 



13 



INPUT 
UNIT 



14 

/ 



OUTPUT 
UNIT 



COMPARISON 
'RESULT SIGNAL 



> 



(57) Un systeme de verification d'un signal radio en 
boucle pour un appareil radio dans lequel un emetteur 
(15) transmet un premier signal radio en reponse a un 
signal de transmission et dans lequel un recepteur (16) 
recoit un deuxieme signal radio dans le but de produire 
un signal de reception. Un module de comparaison (22) 
compare le signal de reception et le signal de 
transmission pour produire un signal de r^sultat de 
comparaison. Un module de detection d'interference (23) 
verifie si le signal de reception possede une composante 
d'interference non reliee au premier signal radio. Si le 
signal de reception en possede une, le module produit un 
signal de detection d'interference. Le signal de resultat de 
comparaison est controle par un module de controle des 
sorties (24) selon la presence et l'absence du signal de 
detection d'interference. 



(57) In a radio loop-back test system for a radio 
apparatus in which a transmitter (15) transmits a first 
radio signal in response to a transmission signal and 
which a receiver (16) receives a second radio signal to 
produce a reception signal, a comparing portion (22) 
compares the reception signal with the transmission 
signal to produce a comparison result signal. An 
interference detection portion (23) detects whether or not 
the reception signal has an interference component 
unrelated with the first radio signal. The interference 
detection portion produces an interference detection 
signal when the reception signal has the interference 
component. The comparison result signal is controlled 
by an output control portion (24) in accordance with 
presence and absence of the interference detection signal. 
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Abstract of the Disclosure; 

In a radio loop-back test system for a radio 
apparatus in which a transmitter (15) transmits a first 
radio signal in response to a transmission signal and 
which a receiver (16) receives a second radio signal to 
produce a reception signal, a comparing portion (22) 
compares the reception signal with the transmission 
signal to produce a comparison result signal. An 
interference detection portion (23) detects whether or 
not the reception signal has an interference component 
unrelated with the first radio signal. The interference 
detection portion produces an interference detection 
signal when the reception signal has the interference 
component. The comparison result signal is controlled by 
an output control portion (24) in accordance with 
presence and absence of the interference detection 
signal . 
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RADIO LOOP-BACK TEST METHOD HAVING IMPROVED 
RELIABILITY AND A SYSTEM USING THE TEST METHOD 

Background of the Invention: 

This invention relates to a radio loop-back test 
method for confirming normality in operation of a radio 
apparatus and to a radio loop-back test system using the 
test method. 

In the manner known in the art, a radio loop-back 
test for the radio apparatus is carried out in order to 
confirm the normality of the entire apparatus including 
not only a control portion but also a radio portion. 

As an example of the radio apparatus, a conven- 
tional radio telephone apparatus is disclosed in Japanese 
Unexamined Patent Publication No. 244054/93 and comprises 
a transmitter and a receiver. On carrying out the radio 
loop-back test for the radio telephone apparatus, the 
transmitter carries out a transmitting operation to 
transmit a radio signal in response to a transmission 
signal on a transmission time slot known in the art. The 
receiver carries out a receiving operation to receive the 
radio signal and produces a reception signal. With 
comparison the reception signal with the transmission 
signal, it is possible to judge about whether or not the 
radio telephone apparatus has a normal operation. 
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It is assumed as a particular case where an error or 
an interference is produced during the radio loop-back test by 
an external interference wave and is superposed on the 
reception signal. In the particular case, it is judged that 
the radio telephone apparatus does not have the normal 
operation even when both of the transmitting and the receiving 
operations are normal. This results in lowering reliability of 
the radio loop-back test. More particularly, if it is judged 
as a result of the radio loop-back test that the radio 
telephone apparatus does not have the normal operation, 
discrimination is impossible whether an abnormality of the 
apparatus of the interference causes the error. 

Summary of the Invention 

It is therefore an object of this invention to 
provide a radio loop-back test method and a radio loop-back 
test system which are capable of reliably judging the normality 
of a radio apparatus. 

It is another object of this invention to improve 
reliability of a radio loop-back test so as to improve the 
maintainability of a radio apparatus. 

Other objects of this invention will become clear as 
the description proceeds . 

According to an aspect of this invention, there is 
provided a radio loop-back test method for a radio apparatus 
comprising a transmitter for transmitting during a first time 
interval a first radio signal in response to a transmission 
signal and a receiver for receiving a second radio signal 
during a second time interval to produce a reception signal, a 
portion of said second interval coinciding with at least a 
portion of said first time interval said method comprising the 
steps of: causing said transmitter to transmit said first 
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radio signal in carrying out a loop-back test with reference to 
said transmission and said reception signals; detecting 
presence and absence of interference in said second radio 
signal by measuring said reception signal while inhibiting 
transmission of said first radio signal; and determining in 
response to said presence and said absence of interference 
whether or not results of said loop-back test are valid. 

According to another aspect of this invention, there 
is provided a radio loop-back test method for a radio apparatus 
comprising a transmitter for transmitting during a first time 
interval a first radio signal in response to a transmission 
signal and a receiver for receiving during a second time 
interval a second radio signal to produce a reception signal, a 
portion of said second interval coinciding with at least a 
portion of said first time interval said method comprising the 
steps of: comparing said reception signal with said 
transmission signal to produce a comparison result signal; 
detection whether or not said reception signal has an 
interference component unrelated with said first radio signal 
and producing an interference detection signal when said 
reception signal has said interference component; and producing 
a comparison result signal in accordance with presence and 
absence of said interference detection signal. 

According to sill another aspect of this invention, 
there is provided a radio loop-back test system for a radio 
apparatus comprising a transmitter for transmitting during a 
first predetermined time interval a first radio signal in 
response to a transmission signal and a receiver for receiving 
during a second predetermined time interval a second radio 
signal to produce a reception signal, a portion of said second 
time interval coinciding with at least a portion of said first 
time interval, said system comprising: a comparing portion 
connected to said transmitter and said receiver for comparing 



CA 02207965 2000-06-07 



'64768-339 

4 

said reception signal with said transmission signal to produce 
a comparison result signal; an interference detection portion 
connected to said receiver and responsive to said reception 
signal for detecting whether or not said reception signal has 
an interference component unrelated with said first radio 
signal, said interference detection portion producing an 
interference detection signal when said reception signal has 
said interference component; and an output control portion 
connected to said comparing portion and said interference 
detection portion for controlling said comparison result signal 
in accordance with presence and absence of said interference 
detection signal. 

According to yet another aspect of this invention, 
there is provided a radio loop-back test system for a radio 
apparatus, comprising a transmitter for transmitting, upon 
transmission, a radio signal corresponding to a transmission 
signal, a receiver received with the radio signal to produce a 
data signal when transmission is performed by the transmitter 
and to produce a field intensity signal when no transmission is 
performed by the transmitter, an interference detection portion 
connected to the receiver for detecting presence 
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or absence of an interference wave on the radio signal 
with reference to the field intensity signal, the 
interference detection portion producing an interference 
detection signal, a comparing portion connected to the 
transmitter and the receiver for comparing, as a loop- 
back test, the data signal with the transmission signal 
to produce a comparison result signal, and an output 
control portion connected to the interference detection 
portion and the comparing portion and alternately 
supplied with the interference detection signal and 
comparison result signal for validating the comparison 
result signal when the interference detection signal 
indicates that no interference wave is detected and for 
invalidating the comparison result signal when the 
interference detection signal indicates that the 
interference wave is detected. 

Brief Description of the Drawing: 

Fig. 1 is a block diagram of a radio apparatus 
including an earlier radio loop-back test system; 

Fig. 2 is a block diagram of a radio apparatus 
including a radio loop-back test system according to an 
embodiment of this invention; 

Fig. 3 is a timing chart for describing an 
operation of the radio loop-back test system illustrated 
in Fig. 2; and 

Fig. 4 is a timing chart describing an operation 
of a radio loop-back test system according to a second 
embodiment of this invention. 
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Descrip tion of the Preferred Embodiments: 
Referring to Fig. 1, description will be made at 
first as regards an earlier radio loop-back test system 
and method for a better understanding of this invention. 

The radio loop-back test system is for a radio 
apparatus including a radio portion 11, a system control 
portion 12, an input unit 13, and an output unit 14. The 
radio portion 11 comprises a transmitter 15 and a 
receiver 16. The system control portion 12 comprises a 
transmission data producing portion 17 connected between 
the transmitter 15 and the input unit 13, a signal 
processing portion 18 connected between the receiver 16 
and the output unit 14, and a comparing portion 19 
connected to the input unit 13 and the signal processing 
portion 18. 

An input signal is supplied as a transmission 
signal from the input unit 13 to the comparing portion 19 
and the transmission data producing portion 17. The 
input signal is converted by the transmission data 
producing portion 17 into a transmission data signal 
synchronized with time slots. The transmission data 
signal may also be called a transmission signal. The 
transmission data signal is transmitted by the trans- 
mitter 15 as a radio signal or a first radio signal. 

A second radio signal or the above-mentioned 
radio signal thus transmitted is received by the receiver 
16 and delivered to the signal processing portion 18 as a 
reception signal. The signal processing portion 18 
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converts the reception signal into an output signal. The 
output signal is supplied to the output unit 14 and the 
comparing portion 19. The comparing portion 19 compares 
the input signal with the output signal to produce a 
comparison result signal representative of a result of 
comparison. In other words, it is judged in the 
comparing portion 19 that the radio apparatus is normal. 

Referring to Fig. 2, the description will be made 
as regard the radio loop-back test system according to an 
embodiment of this invention. 

The radio loop-back test system is for a radio 
apparatus of a TDD (time division duplex) system or a 
TDMA (time division multiple access) system in which 
transmission and reception are carried out at the same 
frequency. The radio apparatus comprises similar parts 
designated by like reference numerals. 

In the manner which will presently be described, 
the radio loop-back test system comprises a transmit- 
ter/receiver control portion 21, a comparing portion 22, 
an interference detection portion 23, and output control 
portion 24. 

The transmitter/receiver control portion 21 is 
connected to the transmitter 15 and the receiver 16 and 
is for producing a transmission control signal and a 
reception control signal each of which can be turned 
between ON and OFF as will later become clear. 

Responsive to the transmission control signal, 
the transmitter 15 controls a transmission of the first 
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radio signal. When the transmission control signal is 
turned ON, the transmitter 15 permits through a trans- 
mission antenna 25 to transmit the first radio signal 
carrying a transmission data in the manner known in the 
art. When the transmission control signal is turned OFF, 
the transmitter 15 inhibits the transmission of the first 
radio signal. In this event, the transmitter/receiver 
control portion 21 serves as a transmission control 
arrangement for controlling the transmitter 15 to 
intermittently transmit the first radio signal at a first 
predetermined time interval. 

Responsive to the reception control signal, the 
receiver 16 controls a reception of the second radio 
signal. When the reception control signal is turned ON, 
the receiver 16 permits through a reception antenna 2 6 to 
receive the second radio signal that may be similar to 
the first radio signal. Received with the second radio 
signal, the receiver 16 produces a demodulated signal and 
a field intensity signal which are collectively called 
herein the reception signal. The demodulated signal 
corresponds to the transmission data. The field 
intensity signal is representative of a reception field 
intensity known in the art. When the reception control 
signal is tuned OFF, the receiver 16 inhibits the 
reception of the second radio signal. In this event, the 
transmitter/receiver control portion 21 serves as a 
reception control arrangement for controlling the 
receiver 16 to intermittently receives the second radio 
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signal at a second predetermined time interval. 

The comparing portion 22 is connected to the 
receiver 16 and the transmission data producing portion 
17 and is for carrying out signal comparison between the 
demodulated signal and the transmission signal or the 
transmission data to produce a comparison result signal 
representative of a result of the signal comparison. 
More particularly, the comparing portion 22 Judges 
whether or not an error is present between the demodu- 
lated signal and the transmission signal. When the error 
is present between the demodulated signal and the 
transmission signal, the comparing portion 22 produces an 
error detection signal as the comparison result signal. 

The interference detection portion 23 is 
connected to the receiver 16 and responsive to the 
reception signal and is for detecting whether or not the 
field intensity signal has an interference component 
unrelated with the first radio signal. The interference 
detection portion 23 produces an interference detection 
signal when the field intensity signal has the interfer- 
ence component. More particularly, the interference 
detection portion 23 carries out intensity comparison 
between the reception field intensity and a predetermined 
intensity. When the reception field intensity is greater 
than the predetermined intensity, the interference 
detection portion 23 produces the interference detection 
signal that is representative of a result of the 
intensity comparison . 



CA 02207965 1997-06-16 



10 

The output control portion 24 is connected to the 
comparing portion 22 and the interference detection 
portion 23 and is for controlling the comparison result 
signal in accordance with presence and absence of the 
interference detection signal. More particularly, the 
output control portion 24 judges the presence of an 
interference to invalidate the comparison result signal 
when the interference detection signal is produced to 
indicate that the reception field intensity is greater 
than the predetermined intensity. Otherwise, the output 
control portion 24 judges the absence of the interference 
to validate the comparison result signal. 

Operation of each portion described above, 
including its timing, is controlled by a control unit 
which is not shown in figure. 

Referring to Fig. 3 together with Fig. 2, the 
description will be directed to an operation of the radio 
loop-back test system. In the example illustrated in 
Fig. 3, each of a first, a second, a third frame is 
composed of first, second, third, and fourth time slots 
TS1, TS2, TS3, TS4. By way of description, illustrated 
is the case where the radio loop-back test is carried out 
for a time slot TS2. 

At first, in the first frame, the transmitter/re- 
ceiver control portion 21 produces the transmission 
control signal and the reception control signal and turns 
ON the transmitter 15 and the receiver 16 in synchronism 
with the second time slot TS2 . At this time, the first 
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radio signal is supplied as the second radio signal to 
the receiver 16 through the reception antenna 26. The 
result of demodulation is supplied to the comparing 
portion 22 as the demodulation signal. The comparing 
portion 22 detects whether or not the error is present in 
the result of demodulation. 

The above-mentioned detection of the error in the 
result of demodulation is carried out by comparing the 
transmission data with the demodulation signal. 
Alternatively, an error detection code may be added to 
the transmission data. In this case, the comparing 
portion 22 detects the error by means of the error 
detection code. 

Presence or absence of the error in the result of 
demodulation is thus detected in the comparing portion 22 
and is notified to the output control portion 24 by the 
error detection signal. 

In the second time slot TS2 of a subsequent frame 
or the second frame, the transmitter 15 is turned OFF and 
the receiver 16 alone is turned ON. The receiver 16 
receives a test frequency used in the loop-back test and 
delivers the field intensity signal to the interference 
detection portion 23. The interference detection portion 
23 compares the field intensity signal with a predeter- 
mined threshold level. The interference detection signal 
representative of "presence of the interference" and 
"absence of the interference" is supplied to the output 
control portion 24 when the reception field intensity is 
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higher and lower than the predetermined intensity, 
respectively. 

Each operation described above is repeatedly 
carried out a predetermined number of times. Thereafter, 
when the error is present in the result of the loop-back 
test and when the interference is not detected, the 
output control portion 24 judges that the radio apparatus 
has a defect. When the interference is detected even 
once, the loop-back test is Invalidated. 

Next referring to Fig. 4 together with Fig. 2, 
the description will be made as regards a radio loop-back 
test system according to a second embodiment of this 
invention. The radio loop-back test system is different 
from the radio loop-back test system of Figs. 2 and 3 
only in timing of the interference detection in the 
interference detection portion 23. 

In response to the transmission and the reception 
control signals, the transmitter 15 and the receiver 16 
repeatedly carry out the loop-back test for alternate 
frames in those time slots assigned to the loop-back 
test. In the other time slots in which no loop-back test 
is carried out, the transmitter 15 alone Is turned OFF 
while the loop-back test frequency is continuously 
received to detect an interference wave. During the 
above-mentioned operation, detection of the Interference 
wave is carried out in the interference detection portion 
23. in the manner similar to the first embodiment, the 
output control portion 24 judges whether the result of 
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the radio loop-back test is validated or invalidated with 
reference to the presence or absence of the interference 



wave , 



In the second embodiment having the structure 
described above, the detection of the interference is 
carried out in those time slots in which no loop-back 
test is carried out. The detection of the interference 
wave is carried out both in the frames in which the loop- 
back test is carried out and in the frames in which no 
loop-back test is carried out. It is therefore possible 
to detect the interference wave, such as the interference 
wave from a different system, which is not synchronized 
with the time slots being used. it is thus possible to 
prevent incorrect detection of the defect of the 
apparatus under the influence of such interference wave. 

With the above-mentioned structure, this inven- 
tion exhibits the following effect. During the loop-back 
test, detection of the interference wave against the the 
loop-back test frequency is intermittently carried out. 
When the interference wave is detected, the result of the 
test is neglected even if the error is present therein. 
The result of the test is validated only when no inter- 
ference wave is detected. It is therefore possible to 
accurately judge the normality of the apparatus and to 
improve the maintenability of the radio apparatus. 

While the present invention has thus far been 
described in connection with a few embodiments thereof, 
it will readily be possible for those skilled in the art 



CA 02207965 1997-06-16 



14 



to put this invention into practice in various other 
manners . 

As described in conjunction with the above 
embodiments, the loop-back test judging portion judges 
the result of the loop-back test upon detection of the 
interference wave in the manner such that the loop-back 
•test is invalidated when the interference is detected 
even once. This approach is based on the assumption that 
the interference occurs successively. i„ an environment 
such that an instantaneous interference occurs, the 
results of the loop-back test for a particular number of 
preceding and succeeding frames around a specific frame 
in which the interference wave is detected may be 
neglected as "presence of the interference". The results 
of the loop-back test for the other slots alone are 
validated. 

In each embodiment, description is directed to 
the radio apparatus of a TDD-TDMA system. in the TDD 
system, the transmitter output and the reception 
frequency at the receiver are equal to each other so that 
this invention is implemented in a relatively simple 
structure. This system is thus suitable for the purpose 
of description. 

In case of a frequency division multiple access 
system, the frequency signal different from the trans- 
mission output is received. lh this case also, reception 
can be carried out by the use of a loop-back test 
reception unit for receiving the signal of the same 
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frequency as the transmitter output. The loop-back test 
and the detection of the Interference are alternately 
carried out at a predetermined Interval. Thus, the 
loop-back test taking into account the interference 
condition can be carried out in the manner similar to 
the above-mentioned embodiments. In this case, the 
transmitter/receiver control portion may deliver the 
transmission control signal and the reception control 
signal also to the loop-back test judging portion. In 
response to these signal, the loop-back test judging 
portion confirms whether a current test being executed is 
the loop-back test or detection of the interference. 
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CLAIMS: 

!• A radio loop-back test method for a radio apparatus 

comprising a transmitter for transmitting during a first time 
interval a first radio signal in response to a transmission 
signal and a receiver for receiving a second radio signal 
during a second time interval to produce a reception signal, a 
portion of said second interval coinciding with at least a 
portion of said first time interval said method comprising the 
steps of : 

causing said transmitter to transmit said first radio 
signal in carrying out a loop-back test with reference to said 
transmission and said reception signals; 

detecting presence and absence of interference in 
said second radio signal by measuring said reception signal 
while inhibiting transmission of said first radio signal; and 

determining in response to said presence and said 
absence of interference whether or not results of said loop- 
back test are valid. 

2. A radio loop-back test method as claimed in claim 1, 
further comprising the step of alternately repeating the 
carrying out and the detecting steps. 

3. A radio loop-back test method as claimed in claim 2, 
wherein the judging step invalidates said result of the loop- 
back test in each of the carrying out steps when said presence 
of the interference is detected in at least one of the 
detecting steps. 

4. A radio loop-back test method as claimed in claim 2, 
wherein, when said presence of the interference is detected in 
one of the detecting steps, the judging step invalidates said 
result of the loop-back test in each of the carrying out steps 
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of a predetermined number of preceding and succeeding said one 
of the detecting step. 

5. A radio loop-back test method for a radio apparatus 
comprising a transmitter for transmitting during a first time 
interval a first radio signal in response to a transmission 
signal and a receiver for receiving during a second time 
interval a second radio signal to produce a reception signal, a 
portion of said second interval coinciding with at least a 
portion of said first time interval said method comprising the 
steps of : 

comparing said reception signal with said 
transmission signal to produce a comparison result signal; 

detection whether or not said reception signal has an 
interference component unrelated with said first radio signal 
and producing an interference detection signal when said 
reception signal has said interference component; and 

producing a comparison result signal in accordance 
with presence and absence of said interference detection 
signal . 

6. A radio loop-back test method as claimed in claim 5, 
further comprising the step of controlling said transmitter to 
intermittently transmit said first radio signal at said first 
predetermined time interval. 

7. A radio loop-back test method as claimed in claim 6, 
further comprising the step of controlling said receiver to 
intermittently receive said second radio signal at said second 
predetermined time interval. 

8. A radio loop-back test system for a radio apparatus 
comprising a transmitter for transmitting during a first 
predetermined time interval a first radio signal in response to 
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a transmission signal and a receiver for receiving during a 
second predetermined time interval a second radio signal to 
produce a reception signal, a portion of said second time 
interval coinciding with at least a portion of said first time 
interval, said system comprising: 

a comparing portion connected to said transmitter and 
said receiver for comparing said reception signal with said 
transmission signal to produce a comparison result signal; 

an interference detection portion connected to said 
receiver and responsive to said reception signal for detecting 
whether or not said reception signal has an interference 
component unrelated with said first radio signal, said 
interference detection portion producing an interference 
detection signal when said reception signal has said 
interference component; and 

an output control portion connected to said comparing 
portion and said interference detection portion for controlling 
said comparison result signal in accordance with presence and 
absence of said interference detection signal. 

9. A radio loop-back test system as claimed in claim 8, 
further comprising transmission control means connected to said 
transmitter for controlling said transmitter to intermittently 
transmit said first radio signal at said first predetermined 
time interval . 

10. A radio loop-back test system as claimed in claim 9, 
further comprising reception control means connected to said 
receiver for controlling said receiver to intermittently 
receive said second radio signal at said second predetermined 
time interval . 
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11- A radio loop-back test system as claimed in claim 9, 

wherein said receiver produces as said reception signal, when 
said transmitter transmits said first radio signal, a data 
signal representative of a datum and, when said transmitter 
does not transmit said first radio signal, a field intensity 
signal representative of a reception field intensity, wherein 
said comparing portion is responsive to said data signal as 
said reception signal, said interference detection portion is 
responsive to said field intensity signal as said reception 
signal . 

12. A radio loop-back test system for a radio apparatus, 

comprising : 

a transmitter for transmitting, upon transmission, a 
radio signal corresponding to a transmission signal; 

a receiver received with said radio signal to produce 
a data signal when transmission is performed by said 
transmitter and to produce a field intensity signal when no 
transmission is performed by said transmitter; 

an interference detection portion connected to said 
receiver for detection presence or absence of an interference 
wave on said radio signal with reference to 
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said field intensity signal, said interference detection 
portion producing an interference detection signal; 

a comparing portion connected to said transmit- 
ter and said receiver for comparing, as a loop-back test, 
said data signal with said transmission signal to produce 
a comparison result signal; and 

an output control portion connected to said 
interference detection portion and said comparing portion 
and alternately supplied with said interference detection 
signal and comparison result signal for validating said 
comparison result signal when said interference detection 
signal indicates that no interference wave is detected 
and for invalidating said comparison result signal when 
said interference detection signal indicates that the 
interference wave is detected. 

13- A radio loop-back test system for a radio 
apparatus as claimed in claim 12, wherein said loop-back 
test carried out for a first time period and said 
detection of the interference wave carried out for a 
second time period are repeated a predetermined number of 
times . 

14. A radio loop-back test system for a radio 
apparatus as claimed in claim 13, wherein said loop-back 
test judging portion invalidates all loop-back test 
results when the interference wave is detected. 

15. A radio loop-back test system for a radio 
apparatus as claimed in claim 13, wherein said loop-back 
test judging portion invalidates a predetermined number 
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of preceding and succeeding loop-back test^ results when 
the interference wave is detected. 
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